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COMING EVENTS
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Thursday, March 14, 2019
3:30 p.m., Sheraton Needham Hotel
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Thursday, March 14, 2019
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BOARD OF DIRECTORS MEETING
Wednesday, April 10, 2019
7:30 a.m., CIM Office
Norwood, MA
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ANNUAL MAY DINNER

Monday, May 6, 2019
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rd
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Wednesday, June 12, 2019
7:30 a.m., CIM Office
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4

CIM Construction Journal

CIM Construction Journal

5

Barletta Heavy Division

Photo Courtesy of Barletta Heavy Division

The Casey Arborway project involved the demolition and removal of the Casey
Overpass, which carried Route 203 through the Jamaica Plain and Forest Hills
neighborhoods of Boston, replacing it with the new Casey Arborway, a six-lane
surface roadway with a coordinated network of interconnected signalized intersections.

The design for the new Arborway required a change in location of the turn-around
loop for the Route 39 MBTA bus, which is run by double length articulated buses.
Due to the presence of the below-grade Commuter Rail and Amtrak lines, and the
grade change between Washington Street and Hyde Park Avenue, a new enlarged deck
over the MBTA park-and-ride lot was constructed. The foundations of the deck were
not only placed in an area formerly occupied by trolley lines and the old elevated
version of the Forest Hills Orange Line station, but also directly against the wall
of the below-grade Amtrak/commuter rail tunnel. As such, typical spread footing
foundations could not be used. Instead, caissons with drilled shafts were placed
to provide the base for each of the columns holding up the new upper busway deck.
6
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The Transit Work included demolition of the existing and construction of a
new north headhouse at the Station, an accessway extension from the existing
transit platform to the new north headhouse, construction of new egress stairs
and elevator at the new north headhouse, replacement of the Orange Line tunnel
emergency ventilation system, replacement of the emergency generator and
fuel storage tank, new security cameras and supporting infrastructure, and the
construction of permanent signage for Forest Hills Station for pedestrian way finding.

COVER: Barletta Heavy Division’s $85M MassDOT Casey Arborway
Roadway Reconstruction Project including Casey Overpass Removal
and the MBTA Forest Hills Station Alterations
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BOSTON SAND & GRAVEL CO.
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www.BostonSand.com

OVER 100 YEARS OF SERVICE
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Save the Date
CIM Winter Dinner 3 -14 -19

Winter Dinner Meeting
Thursday, March 14, 2019
at the

Sheraton Needham Hotel
100 Cabot Street
Social Hour • 5:30 pm

10

Needham, MA 02492

Dinner • 6:30 pm
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Lane Construction
Corporation Chief Bob Alger
Elected ARTBA Chairman

By Mark Holan, ARTBA’s Editorial Director

R

obert “Bob” E. Alger began his transportation
construction career with a trio of tips and a
trifecta of tenders.

He took all three pieces of advice from his father: “Be
honest; be trustworthy; and work hard. You’ll have a
job for life.”
Of course, the younger Alger could only accept one
of the three job offers he received after earning a civil
engineering degree from Penn State University. He
picked The Lane Construction Corporation 40 years
ago and never looked back.
Dad was right.
ARTBA’s 2018-2019 chairman started at Lane as a job
engineer on the Cowanesque Dam in Pennsylvania.
He ascended through the ranks as a project manager,
district manager, and executive. He was named Lane’s
president and CEO in 2001.
Under his leadership, the company has grown from
a regional Northeast contractor to become a national
transportation and heavy civil construction powerhouse.
Revenues have grown from $350 million in 2001 to $1.7
billion in sales volume. Massive Lane-built highway,
bridge, tunneling, rail, transit, airport, dam and lock

projects are helping connect and improve communities
in multiple states across America.
“You always knew who the up-and-coming leaders
of the organization were, whether you worked with
them or not,” said Lane Chief Operating Officer Mark
Shiller, a 30-year company veteran.
“Bob definitely stood out as one of the individuals
who was going to rise to the top,” Shiller said. “There
was no question in my mind, or the minds of others.
His leadership qualities were well known.”
Alger’s roster of ARTBA volunteer leadership
positions includes: senior vice chairman, first
vice chairman, Contractors Division president,
Contractors Division first vice president, ARTBA
Foundation trustee, and Trans2020: “MAP-21 Policy
Promotion, Implementation & Funding Enhancement
Task Force” co-chair.
His leadership roles also extend to other industry
groups. He’s a founding member of the Construction
Industry Ethics and Compliance Initiative (CIECI)
and Construction Industry Safety Initiative (CISI)
group, which promotes Safety Week annually across
the country. He’s a past president of The Moles, The
Beavers, and American Society of Civil Engineers
(ASCE) Construction Institute. He’s also a past
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chairman of the Construction Industry Roundtable
(CIRT).
Bob and his wife, Joan, have two adult children,
Bob, Jr., and Lauren.

Chairman’s Agenda
Alger outlined his chairman’s agenda during
an October presentation at ARTBA’s national
convention in New York City
He said ARTBA would remain laser-focused on its
core mission of transportation market development
by working to achieve three main goals: a
permanent revenue solution for the Highway Trust
Fund; passage of a new infrastructure investment
package that includes significant investments in the
National Highway Freight Network; and laying the
groundwork for the scheduled 2020 reauthorization
of the FAST Act highway and transit investment law.
The association will also “continue to collaborate
with federal agencies to build a regulatory
environment conducive to more efficient and safe
project delivery,” he added.
Special focus will be given to expanding the number
of firms and organizations supporting ARTBA’s
Transportation Makes America Work lobbying and
advocacy communications program to help ensure
the industry has the necessary financial resources to
achieve its legislative and regulatory goals, Alger
said.
In the safety arena, the continued growth of the
American National Standards Institute (ANSI)accredited Safety Certification for Transportation
Project Professionals™ (SCTPP) program, is another
priority. The SCTPP was launched by industry
executives and safety leaders in fall 2016.
“Safety training and education have always been
core ARTBA competencies,” Alger said. “We will
continue to build greater awareness and participation
in safety certification programs by contractors and
public agencies.”

12

Finally, Alger highlighted his plans to engage
ARTBA officers and directors, the Industry Leader
Development Council, and Women Leaders Council
to increase “peer-to-peer” membership development
outreach.
“There’s a lot of work of ahead of us,” Alger said.
“We’ve got to understand that, then roll up our
sleeves, put on our hard hats, and let’s go do it.”

Alger’s Honors
•
•
•

ASCE’s Outstanding Project & Leadership
Award, 2013
The Moles Award for Outstanding Achievement
in Construction, 2011
Outstanding Engineering Alumni Award from
Penn State’s College of Engineering, 2006

Lane’s First ARTBA Chairman
Bob Alger is the second leader of The Lane
Construction Corporation to become ARTBA
chairman. Lane President William R. Smith took the
wheel of the association at its 28th annual meeting in
1931.
Attendees at that St. Louis convention discussed a
$12 billion road construction program, split equally
between the federal government and then 48 states,
to relieve the massive unemployment of the Great
Depression.
John S. Lane started the Connecticut-based company
in 1890 as a stone-crushing operation for railroads
and streets. The firm quickly expanded its operations
throughout New England and New York State.
By the Great Depression, Lane had paved more than
1,400 miles of roadway, becoming one of the largest
highway contractors on the East Coast.
In 2016, Lane was acquired by Salini Impregilo
Group, a global construction contractor specializing
in hydro and dams, railways, metro systems, roads,
and motorways.
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Set Goals as You Save & Invest
Turn your intent into a commitment.

By Todd J. McDonald, Certified Family Business Specialist, Broadstone Advisors, LLC

Goals give you focus.
To find and establish your investing and saving
goals, first ask yourself what you want to
accomplish. Do you want to build an emergency
fund? Build college savings for your child? Have a You see clear steps toward your goal.
large retirement fund by age 60? Once you have
a defined motivation, a monetary goal can arise. Saving $1 million over a lifetime might seem
daunting to the average person who has never looked
It can be easier to dedicate yourself to a goal rather at how it might be done incrementally. Once the
than a hope or a wish. That level of dedication math is in place, it might not seem so inconceivable.
is important, as saving and investing usually The intimidation of trying to reach that large
comes with a degree of personal sacrifice. When number gives way to confidence – the feeling that
you dedicate yourself to a saving/investing goal, you could realize that objective by contributing
some positive financial “side effects” may occur. a set amount per month over a period of years.

A goal encourages you to save
consistently.

Those discrete steps can make the goal
seem less abstract.

If you are saving and investing to reach a specific
dollar figure, you likely also have a date for reaching
it in mind. Pair a date with a saving or investing goal,
and you have a time horizon, a self-imposed deadline,
and you can start to see how you need to save or
invest to try and achieve your goal, and what kind of
savings or investments to put to work on your behalf.

As you save and invest, you may make good progress
toward the goal and attain milestones along the way.
These milestones are affirmations, reinforcing that
you are on a positive path and that you are paying
yourself first.

Additionally, the earlier you define a goal,
You see the goal within a larger financial the more time you have to try and attain it.
Time is certainly your friend here. Say you
context.
This big-picture perspective may help you from
making frivolous purchases you might later
regret or taking on a big debt that might impede
your progress toward reaching your target.
14

want to invest and build up a retirement fund of
$500,000 in 30 years. If you save $500 a month
for three decades through a retirement account
returning 7% annually, you will have $591,839
when that 30-year period ends. If you give
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yourself just 20 years to try and save $500,000
with the same time frame and rate of return,
you may need to make monthly contributions
of about $975. (To be precise, the math says
that over two decades, monthly contributions
of about $975 will leave you with $501,419.)1

the saying goes, hope is not a strategy.

When you save and invest with goals
in mind, you make a commitment.
From that commitment, a plan or strategy
emerges. In contrast, others will save a little here,
invest a little there, and hope for the best – but as

Todd J. McDonald is a Certified Family Business Specialist and founder of Broadstone Advisors,
LLC, based in Albany, NY. Todd may be reached directly at 518.449.4527 or via email at tmcdonald@
financialguide.com.
Todd J. McDonald is a registered representative of and offers securities, investment advisory services
and financial planning through MML Investors Services, LLC, Member SIPC. Supervisory office: 24
Century Hill Drive, Suite 105, Latham, NY 12110 (518) 220-3000 Broadstone Advisors, LLC is not a
subsidiary or affiliate of MML Investors Services, LLC or its affiliated companies. CA Insurance License
No. OE94467.
Citations.
1. bankrate.com/calculators/savings/compound-savings-calculator-tool.aspx [4/26/18]
This material was prepared by MarketingLibrary.Net Inc., and does not necessarily represent the views
of the presenting party, nor their affiliates. This information has been derived from sources believed to
be accurate. Please note - investing involves risk, and past performance is no guarantee of future results.
The publisher is not engaged in rendering legal, accounting or other professional services. If assistance
is needed, the reader is advised to engage the services of a competent professional. This information
should not be construed as investment, tax or legal advice and may not be relied on for the purpose of
avoiding any Federal tax penalty. This is neither a solicitation nor recommendation to purchase or sell
any investment or insurance product or service, and should not be relied upon as such. All indices are
unmanaged and are not illustrative of any particular investment.
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Transportation Construction Market
Projected to Near $280 Billion in 2019

By Dr. Alison Premo Black, ARTBA’s Chief Economist
The U.S. transportation infrastructure market
is expecting 4.2 percent real growth in 2019,
after adjusting for project costs and inflation,
according to ARTBA’s annual forecast. Increased
transportation investment from all levels of
government—federal, state and local—will help
drive this growth across all modes.
Market activity is expected to reach $278.1
billion in 2019, up from 2018’s $266.9 billion.
The transportation construction market also grew
by 4.2 percent in 2018, driven largely by gains in
airport terminal and runway construction, which
increased by $5.8 billion, or 33 percent.
Spending on public highway and street
construction rose by $2.7 billion—5 percent—in
2018, recovering some of the market decline in
this sector from 2017.
Port and waterway construction and private
highway and bridge construction associated with
residential and commercial developments also
grew in 2018. Infrastructure construction by
Class I railroads and public bridge and tunnel
construction were down 4 percent and 2 percent
in 2018, respectively.
Federal transportation investment received a
boost from the FY 2018 appropriations bill—

Congress provided an additional $5 billion that
will be available over the next four years. The
$2.5 billion for highway programs is in addition
to an increase of $930 million approved as part
of the core highway program under the 2015
FAST Act law.

Market RisksOne wild card in the forecast is the outlook
for the reauthorization of the FAST Act and
the ability of Congress to find additional
revenues to support the Highway Trust Fund.
If states start delaying projects in response to
uncertainty over the future of the federal-aid
highway program, then it would temper 2019
market growth.
Overall, highway construction market
activity is expected to increase in about
half of the states and Washington, D.C. in
2019. Some of the largest markets include
California, Colorado, Florida, Illinois,
Maryland, Michigan, New York, Ohio,
Pennsylvania, Texas and Virginia.
Other market risks include uncertainty over
material prices, increased labor costs and
potential labor shortages in some regional
markets.
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ARTBA estimates project costs, which
remained below general inflation between
2013 and 2016, rose 2.7 percent in 2017 and
3.8 percent in 2018, largely due to increased
costs for diesel fuel and materials.

Illinois, Pennsylvania, Texas and Virginia
have shown significant increases in contract
awards over the last year, a leading indicator
of highway construction activity in those
states.

Price data shows that average annual prices
in 2018 for steel products were up between
6 and 14 percent, depending on the type of
product, compared to 2017.

The impacts of the $2.5 billion increase in
federal transportation investment through the
FY 2018 appropriations process will vary,
depending on the timing of state obligations
and the awarding of projects through several
U.S. Department of Transportation (DOT)
discretionary programs. But overall, this
boost will contribute to growth in 2019. The
increase in state and local revenues through
user fee increases, bond programs, ballot
initiatives and other funding mechanisms
also will support additional activity next
year.

It is difficult to isolate the impact of tariffs
on the price of steel-related products from
other market forces, such as the cost of
energy, transportation or input materials.
But the uncertainty created by the steel and
aluminum tariffs enacted in March 2018 will
continue to have an impact on the highway
construction market as contractors include
that dynamic in their bids and cost structure.
Industry wages for employees on job sites
were up 3 percent in 2018. The forecast
assumes that project costs in 2019 and
beyond will increase at the historical rate of
2.7 percent as energy prices stabilize.
Among the forecast highlights:

Public & Private Highway, Street &
Related ConstructionARTBA estimates that work on private
highways, bridges, parking lots and
driveways will increase from $65.9 billion
in 2018 to $69.1 billion in 2019, and will
continue to grow over the next five years as
market activity increases in those sectors.
This data is captured by the U.S. Census
Bureau as part of residential and commercial
construction investment.
The real value of public highway, street
and related work by state DOTs and local
governments—the largest market sector—is
expected to increase by 5 percent to $66.5
billion after growing 4.5 percent in 2018.
Strong growth in large states are expected to
drive national gains. California, Florida,
18

Bridges & TunnelsThe pace of bridge & tunnel work slowed
in 2018 but is expected to resume growth
of 1.5 percent in 2019. Bridge and tunnel
activity fell slightly from $31.9 billion in
2017 to $31.2 billion in 2018, after adjusting
for project costs and inflation. It is expected
to grow to $31.7 billion in 2019, with the
pace increasing to over 2 percent annually
in 2020 and beyond. Light Rail, Subways, &
Railroads Public transit and rail construction
is expected to grow from $19 billion in 2018
to $20 billion in 2019, a 5.7 percent increase.

Airport Runways & TerminalsThe value of airport construction, including
terminals, runways and related work, is
expected to increase 4.4 percent from $23.2
billion to $24.3 billion. After growing 38
percent in 2018, airport terminal and related
work, including structures like parking
garages, hangars, air freight terminals and
traffic towers, is expected to increase from
$18.4 billion in 2018 to $19.2 billion, an
increase of 4.5 percent. Runway work, which
was up 18 percent in 2018, is forecasted to
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increase from $4.9 billion in 2018 to $5.1
billion in 2019.
There are currently 11 major airport
expansion projects over $1 billion that are
underway or about to begin in California,
Colorado, Florida, Georgia, Illinois, New
York, Tennessee, Texas, Utah, and Virginia.

Ports & WaterwaysThe value of port and waterway investment is
expected to grow 3 percent to $2.6 billion in
2019. Construction activity in 2018 was $2.5
billion, up from $2.2 billion in 2017.
The ARTBA forecast is based on a series
of proprietary econometric models for each
mode and analysis of federal, state and local
data and market intelligence.
Dr. Alison Premo Black is ARTBA’s chief
economist.
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Report of the Performance and Asset Management Advisory Council:
Progress by MassDOT Highway Division on Integrated Asset Management

�� � ������������

The purpose of this document is to summarize progress toward implementing an integrated transportation asset
management (TAM) system in MassDOT’s Divisions: Highway, Rail and Transit, Aeronautics, and the MBTA. The
report also addresses asset management for pavement and bridges owned by cities and towns (i.e., municipalities).
MassDOT assets form the core of the Massachusetts transportation system, as shown in Figure 1.1.

�����������

1.1

���������������������������

Legislation: A Mandate for Progress

The Performance and Asset Management Advisory Council (the Council) was created by Chapter 46 of the
Massachusetts General Law Acts of 2013, which charges:
“The council shall provide an annual progress report on the performance and asset management system to the
House and Senate committees on Ways and Means and the Joint Committee on Transportation.”
Since 2013, this legislation has been a critical catalyst for MassDOT’s ongoing effort to pursue a forward-looking
investment policy across all of its functions. The efforts of the Council would not have been possible without the
mandate.

��
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Report of the Performance and Asset Management Advisory Council:
Progress by MassDOT Highway Division on Integrated Asset Management

1.2

Context for this Report

MassDOT has made significant strides since its creation in 2009 to incorporate performance-based, data-driven
planning principles and to keep pace with innovative methods in the maintenance and operation of transportation
systems. Internal and external championing of asset management practices has underpinned this progress.
MassDOT’s progress in implementing asset management is keeping Massachusetts apace with Federal requirements.
Congress introduced the requirement for Transportation Performance Management (TPM) in 2012 with the Moving
Ahead for Progress in the 21st Century Act (MAP-21). MAP-21 priorities have been carried forward in the Fixing
America’s Surface Transportation Act (FAST Act) of 2015. The Federal Highway Administration (FHWA) and Federal
Transit Administration (FTA) have implemented final TAM rules in 2017 that are discussed in the related sections of
this report. ������ ������ ���������� ������������ ���������� ���� ��� ����� ������ ���� �������� ����������� ����
���������������������������������������������������������������������������
This report is designed to align with the MassDOT Tracker FY2018. That document summarizes additional performance
metrics for each of MassDOT’s divisions. While this document focuses on asset management and system condition,
the Tracker includes measures of customer experience, budget and capital performance, safety, and health and
sustainable transportation.

1.3

Structure of This Report

This report summarizes the TAM practice of the MassDOT Highway Division, the MassDOT Rail and Transit Division,
the MassDOT Aeronautics Division, MBTA, and Municipalities. For each of these groups, the report (Sections 2-5)
presents a list of assets; investment levels; past and future performance; and progress since last year’s report and next
steps for the coming year(s).

1.4

What’s New

This report is intended to build on the reports from prior years and call out notable advances in asset management
throughout MassDOT and the MBTA. This year’s report highlights the following:
�������������������������
x

A summary of the Division’s initial Transportation Asset Management Plan (TAMP).

x

Update on Bridge and Pavement Condition

x

A discussion of several efforts involving drainage and resiliency.

�������������
x

A discussion of the MBTA’s organizational commitment to asset management.�

x

An update on the development of MBTA asset management data systems.�

��
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x

A summary of the agency’s Transportation Asset Management Plan (TAM Plan).

����������������������������������
x

A discussion of MassDOT’s rail asset management support project.

�����������������������������
x

A discussion of the goals and approach of the upcoming Massachusetts State Aviation System Plan (MSASP).

������������������������������������
x

A summary of inventory and condition for municipally-owned small bridges.

��
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�� � ����������������

The Highway Division submitted an initial Transportation Asset Management Plan (TAMP) to the Federal Highway
Administration (FHWA) on April 30, 2018. The TAMP is a key component of the Federal Transportation Performance
Management regulatory framework, and the document describes the asset management processes which State
Departments of Transportation employ for improvements to and preservation of the National Highway System (NHS).
The final TAMP will be submitted in June of 2019 following the completion of remaining plan elements and incorporation
of FHWA feedback.

2.1

Submission of the Initial Transportation Asset Management Plan to FHWA

The filing of the initial TAMP represents a significant milestone in development of performance-based capital planning
at MassDOT. The processes described within the Highway Division’s Initial TAMP have grown from mandates within
Massachusetts General Law and have been promoted by MassDOT leadership past and present. While the TAMP is
focused on the NHS, the asset management processes described in the plan are universally applied to MassDOT
assets, and are the underlying framework for all reliability investments within the MassDOT CIP.
The TAMP outlines the MassDOT Asset Management approach as follows:
x

Regular update of Inventory and condition data.

x

Deliberate approach to the lifecycle management of infrastructure with the objective of minimizing overall cost of
ownership.

x

Forecasting of condition and performance outcomes at various investment levels.

x

Consideration and mitigation of risks which could impact desired performance outcomes.

2.2

Investment in the Highway Division

Annual average investment in each Highway Division capital program in the 2019-2023 CIP is shown in Figure 2.1.

��
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�����������

2.3

������������������������������������������������������������������

Highway Division Assets

The Highway Division owns a large variety of assets. Some of these – but not all – are included in the TAMP and are
subject to performance reporting to FHWA. Note that capital programs do not perfectly align with asset classes. Assets
discussed in detail in this report include:
x

���������� MassDOT owns 9,600 lane-miles of roadway in Massachusetts, including all interstates and limitedaccess freeways as well as many major arterials.

x

��������� The National Bridge Inventory Standards (NBIS) define a bridge as a structure with a span length of
over twenty feet. More than 5,000 structures in the Commonwealth are thus defined as “NBI Bridges.” MassDOT
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has capital responsibility for bridges owned by the Highway Division and by municipalities. Municipalities are
responsible for preservation of their bridges.
x

��������� Tunnels include the structure, overhead elements (e.g., ceiling panels & lighting), and life safety and
ventilation equipment. MassDOT owns 7 tunnels which are comprised of 44 individual tunnel subsections. All
Highway Division tunnels reside within the Metropolitan Highway System (MHS).

x

������������������� Culverts are structures with a span less than 10 feet and a diameter greater than four feet
(i.e., not pipes). To date, MassDOT has identified approximately 5,000 culverts.

Other MassDOT Assets not discussed in this report include:
x

���������������������� Ancillary structures are vertical or overhanging and would impede the roadway if they fell.
These include full and cantilever-span support structures for static and variable message signs, electronic tolling
gantries, traffic signal supports, and lighting structures.

x

������������������� MassDOT owns more than 250,000 signs and signposts and 1,531 traffic signals.

x

������������������ MassDOT owns more than 26,000 pedestrian ramps.

x

������������������������������������� MassDOT owns sidewalks and bicycle lanes on many roadways.

2.4

Asset Performance and Forecasts for the Highway Division

2.4.1 Pavement
MassDOT measures pavement condition using Pavement Serviceability Index (PSI), as illustrated in Figure 2.2. PSI is
a composite index which combines data on ride quality, rutting, cracking, raveling, and flushing to rate a given road
segment on a scale from 0 (unpassable) to 5 (pristine). Within the five-point scale are ranges that translate to the
condition states of excellent, good, fair and poor.
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PSI Range

% of Lane-Miles
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% of Lane-Miles

Good/Excellent

3.0 – 5.0

����

2.8 – 5.0

����

Fair

2.5 – 3.0

���

2.3 – 2.8

����

Poor

0.0 – 2.5

���

0.0 – 2.3

����
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To maximize the effectiveness of available funding, MassDOT is increasing the use of pavement preservation on good
and fair roadways to delay further degradation and extend pavement useful life at comparatively lower cost than
rehabilitation (e.g. sealing of a residential driveway). Consistent preservation investments, coupled with rehabilitation
projects, will result in a lower cost of ownership than found from rehabilitation alone. Preservation will not however
replace the need for investment in conventional pavement resurfacing projects.
Project scope is a major factor in the outcome of pavement investments. Segments are selected for investment through
the MassDOT Pavement Management System and are then fully developed into projects based on an in-depth
engineering assessment of corridor conditions. In many cases, needs exist beyond the pavement, and can include
bridge deficiencies, safety hardware upgrades, drainage repairs or upgrades, and improvements to bicycle/pedestrian
accommodation. Once a project is fully designed, it is not uncommon to find significant portions of the project budget
allocated to work outside of the pavement. Outwardly this appears to be an increased cost of ownership for pavement
but is reflective of investments toward other assets.

2.4.2 Bridges
The National Bridge Inventory Standards (NBIS) define a bridge as a structure with a span length of over twenty feet.
More than 5,000 structures in the Commonwealth are thus defined as “NBI Bridges,” of which 1,569 are owned by
municipalities and most of the remainder are owned by MassDOT.
The NHS consists of Interstates and roadways which serve major transportation, commercial and other strategic
transport facilities. 2,270 bridges in Massachusetts are on the NHS. Of these, 73 are owned by municipalities and the
remainder – 2,167 NHS bridges – are owned by MassDOT. Approximately 44% of Massachusetts bridges are on the
NHS; however, over 70% of bridge deck area is on the NHS. Because of the multi-lane facilities which the structures
carry, NHS bridges are on average three times the size of non-NHS structures.

Current Condition of NHS and Non-NHS Bridges
FHWA’s final rule on bridge performance measures has defined two condition metrics for bridges: ������������������
��������������������������������������������������������. FHWA defines bridge condition using the nine-point
National Bridge Inspection Standards (NBIS) scale, where higher values indicate better condition. “Good” condition
begins at a rating of 7, and “Poor” is defined as “structurally deficient” (SD), a rating of 4 or lower. MassDOT has
adopted the FHWA performance measure. The distribution of bridge deck area among condition states for NHS and
Non-NHS structures is shown in Figure 2.3.
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Good

7 – 10

16%
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25%
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Poor

0–4

13%

0–4

8%

��� ��� ��������� ������ ������ ��� ���� ���� ������� ����� ��� �������������� ��� ������ ������ ������ �������� ����
���������������������������������������������Exceeding the Federal threshold requires MassDOT to make a
minimum investment in bridges – MassDOT has invested above this level since 2008. ��� ���� ����� ��� �������
����������� ��������� ��� ���� ������ ����� �������� ����� ���� ������� ��� �������� ���� ���� ���������� ����������
�����������������������������������������������������
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2%

2014

0

Percent of NHS Deck Area

16%

2013

Sq. ft. of NHS Deck Area

5

0%

Deck Area Deteriorated
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2.4.3 Tunnels
MassDOT tracks seven structures that are classified as tunnels or that are comprised of tunnels – the Sumner and
Callahan Tunnels, the Prudential Tunnel, the CANA Tunnel (City Square in Charlestown), and on the Central Artery:
the Ted Williams, I-90 Connector, and Tip O’Neill (I-93) Tunnels.
Tunnel assets are identified with “Tunnel Identification Numbers” (TINs). MassDOT tracks TINs owned by several
entities, including MassDOT, Massport, MBTA, Boston Properties, the Massachusetts Convention Center Authority
(MCCA), and Simon/Copley. Two TINs are “highway transit” tunnels – Silver Line and Harvard Square – both owned
and overseen by the MBTA. While the MBTA manages the maintenance and inspection of these tunnels, the inspection
data is passed on to FHWA by MassDOT.
Tunnel assets include not only the structural elements of a tunnel (roof, walls, floor, and columns), but also roadway
assets (pavement, fencing), and safety/operations assets (ventilation ducts, struts, hanging panels, lighting, pumps,
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fire suppression, etc.). Tunnel-related assets also include vent buildings and equipment within them (electrical gear,
ventilation fans, and pump stations).
The location of MassDOT’s tunnels is shown in Figure 2.5.

�����������

Note:

�����������������������������

Highway tunnels are in gold, “highway transit” tunnels are in silver.

Current Condition of Tunnels
FHWA created National Tunnel Inspection Standards (NTIS) in July, 2015. The NTIS requires biannual inspections
and an updated inventory with condition data for all structural and non-structural assets. MassDOT maintains a stricter
inspection protocol for overhead elements (annual) and lights (semi-annual). MassDOT has developed a Tunnel
Inspection Handbook�over the past year that provides an exact location and diagrams for each of MassDOT’s tunnels
as well as the inspection program’s purpose, structure, procedures, inventory management practice, and quality
assurance practice.
MassDOT made its first element-level tunnel inspection data submission to FHWA on March 15, 2018. The dataset
includes 44 TINs and 65 assets spread across eight more general “elements”: structural; civil; mechanical; electrical;
fire/life safety/security; and protective systems (against deterioration, not danger).�Each asset was assigned a scale
unit (feet, square feet, or each). ��������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������
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Per the requirements of the Metropolitan Highway System (MHS) Trust Agreement, MassDOT has retained a thirdparty consultant to conduct a Triennial Inspection of the MHS. The MHS consists of the Boston Extension of the
Massachusetts Turnpike (I-90), the facilities built by the Central Artery and Tunnel project, the Sumner and Callahan
tunnels, and the Tobin Bridge. The triennial inspection will provide an independent determination of the state of good
repair of the MHS, including the Tunnels, and make recommendations for capital investments. The report will be filed
in the fall of 2018, and the recommendations will be considered in future Capital Programming.

2.5

Highway Division Progress in 2018 and Next Steps

2.5.1 Drainage and Resiliency
Culvert Inventory
The Highway Division began to inventory highway drainage culverts in the spring of 2016 through an innovative process
based on record construction plans. Using desktop GIS tools, Highway Staff overlaid aerial photography, roadway
centerline, and wetland resource data with scanned construction plans to identify the location, type and size of Stateowned culverts. Each Highway District has prioritized the inventory work in descending order of roadway functional
classification, beginning with the Interstate system. These data will be used to identify needs for culvert inspection, and
ultimately maintenance or replacement.
����������������������������������������������������������������������������������������������������������
������������������������������������������������������This inventory is illustrated in Figure 2.7 (next page).
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To record the condition of the identified culverts, as well as that of catch basins and manholes, MassDOT has
developed a mobile inspection platform: the “Drainage and Utility Collector”. Using this tool, inspections can be logged
directly from the field. MassDOT is initiating inspections of culverts by first focusing within the limits of upcoming
resurfacing projects, making the most of field staff while facilitating the future coupling of culvert and pavement repairs.
Figure 2.7 shows a sample of the culvert replacement work MassDOT can accomplish with this information.

�����������

�������������������������������

Statewide Drainage Study
To facilitate the culvert inventory, the Highway Division applied for and was awarded a grant from FHWA to pursue a
pilot project for the integration of asset management and extreme weather vulnerability. The FHWA study builds on
MassDOT’s pilot project in the Deerfield River Watershed and the culvert inspection by incorporating measures of risk
under severe weather conditions – the culverts most likely to wash out under riverine flooding. These measures are
specific stream power (SSP) and percent bankfull width – the percentage of the stream’s 1.5-year maximum width that
falls between the culvert’s walls (the Massachusetts standard is 120%), as shown in Figure 2.8.

�����������

���������������������������������������������

���

CIM Construction Journal

33

Report of the Performance and Asset Management Advisory Council:
Progress by MassDOT Highway Division on Integrated Asset Management

As with the culvert inventory, data from the FHWA study will be integrated into MassDOT’s project generation structure
through the MaPIT tool – project proponents will be able to easily see if a risky culvert exists within their proposed
boundaries.

2.5.2 Data Systems and Business Intelligence
In the past year, the Highway Division has made significant progress in implementing several data systems and
business intelligence tools to make its business more efficient and effective. These include:
x

���������� VUEWorks is being implemented as the Highway Division’s work order management system. It will
centralize the management service requests and allow geo-location of work orders so that MassDOT can map
where repairs are needed in real time.

x

������������������������������������������� MassDOT is replacing its paper field inspection reports and
diaries with an online application form. At the end of each day, MassDOT will know where all of its field staff
were and what work they oversaw.

x

��������������������������������� MassDOT is building a business intelligence dashboard in Microsoft
PowerBI to draw information from the applications above and other existing datasets into a single map-based
access point for staff. Figure 2.9 provides a screenshot of an early draft of this application.
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According to the National Transit Database The MBTA is the fifth-largest transit property in the United States by
unlinked trips, serving approximately one million passengers per day in July, 2018. It is also the most mature, having
opened the nation’s first subway system in 1897. It operates in 175 communities, and area of over 3,200 square miles,
and provides passenger service through multiple modes, including heavy and light rail rapid transit, bus, commuter rail,
ferry, and paratransit.
The MBTA submitted a compliant Transportation Asset Management Plan (TAMP) to the Federal Transit Administration
(FTA), on October 1st, 2018. As TAMP development is concurrent with this report, this chapter can reference chapters
approved by the MBTA Steering Committee. All chapters of the TAMP will be referenced in the 2019 PAMAC Annual
Report.

3.1

MBTA Assets

The MBTA’s key assets include:
x

�������������������The MBTA owns and maintains 432 subway (i.e., the Red, Orange, and Blue Lines)
revenue vehicles, 209 light rail (i.e., the Green and Mattapan Lines) vehicles, 502 commuter rail locomotives and
coaches, 1,022 buses, and 4 ferries. The agency is wholly replacing and expanding the Orange and Red Line
fleets by 2030, and has begun visioning for the replacement of the entire Green Line fleet by 2040.

x

������������������������ The MBTA operates on and maintains 948 miles of track, 293 for subway and light
rail and 655 for commuter rail. Its right-of-way assets include 357 revenue grade crossings. Some assets are not
within the Commonwealth of Massachusetts but owned and maintained by the MBTA.

x

������� The MBTA owns and maintains over 5,000 pieces of power equipment (additional inventory collection in
process) to generate and distribute power to its subway, light rail, and trackless trolley systems, as well as to
support commuter rail and maintenance facilities. The largest of these assets are substations and two jet turbine
backup emergency generators that provide power to evacuate passengers during power outages and that
occasionally provide additional power to the City of Boston.

x

��������� The MBTA owns and maintains over 38,731 pieces of individual train control and signaling equipment
– 37,697 for transit and 1,034 for commuter rail – to ensure the safe movement and control of revenue and non-
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revenue service . Federally-mandated Positive Train Control (PTC) implementation will increase commuter rail
signaling equipment significantly, as will renewal and expansion of new signaling technology on transit lines.
x

�����������Figure 3.1 (next page) illustrates the many assets that are contained within a single station. The
MBTA owns and maintains 137 subway stations, 138 commuter rail stations, 176 MBTA bus shelters (487 more
shelters are not owned or maintained by the MBTA) out of 7,686 bus stops, and one ferry dock. To maintain
accessibility of the system for all customers, the MBTA provides 198 elevators and 178 escalators.

x

����������������������The MBTA owns and maintains approximately 230 crossovers, 974 turnouts, 46.2 miles
of tunnels, 459 bridges, 1.81 miles of retaining walls and 1,303 Culverts. The MBTA’s tunnel assets include
walls, utility lines, ceilings, signage, de-watering equipment, ventilation systems, and electrical and lighting
systems.

x

�������������������The MBTA owns over 1,676 service vehicles (across commuter rail and transit), including
general-purpose fleet, operations, and support equipment (e.g., aerial lifts, compressors, cranes, portable signs),
operations and support vehicles (e.g., bucket trucks, fuel trucks, snow fighters, tow trucks), and the fleet of the
Transit Police.

x

�����������������The MBTA maintains a state-of-the-art Operations Control Center (OCC) as well as
telephone equipment (including emergency phones and intercoms), automated management systems for life
safety equipment, systemwide radio, a “wide area network” (i.e., intranet), and public address equipment and
electronic signs.

x

���������������� The MBTA owns and maintains approximately 1,600 fare boxes, 453 vending machines, and
611 gates. Overall, the automated fare collection (AFC) or “Charlie Card” system accounts for nearly 3,000
assets.

x

��������� The MBTA owns and maintains 9 parking garages and 98 parking lots.

x

������������ The MBTA owns and maintains approximately 150 maintenance and administration buildings (as with
stations, there are many combinations of assets), layover areas, and fueling and pumping stations across all
modes (transit and commuter rail). These include facilities outside of the Commonwealth of Massachusetts, as
well as elevators and escalators within these facilities.

FTA is in the process of implementing a requirement that the MBTA submit a full asset inventory to the National Transit
Database (NTD) asset inventory module on an annual basis. Approximately 25% of the MBTA’s assets are required to
be reported for October 2018. The agency has committed to a multi-year plan to add 100% of its asset classes to the
submission in October, 2019.
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3.2

Investment in the MBTA

Annual average investment in each MBTA capital program the 2019-2023 CIP is shown in Figure 3.2. Note that capital
programs do not perfectly align with asset classes. Figure 3.2 shows the planned average annual size of MBTA
programs under the 2019-2023 CIP, as well as growth in the MBTA capital program in the years 2014-2018.

�����������

3.3

������������������������������������������������������

Performance and Forecasts at the MBTA

In 2012, MAP-21 mandated FTA to develop a rule establishing a strategic and systematic process of operating,
maintaining, and improving public capital assets effectively through their entire life cycle. The TAM Final Rule
established age-based measures for rolling stock and equipment, condition-based measures for facilities and
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performance-based measures for fixed guideway assets as a minimum annual reporting requirement for transit
operators.
The MBTA has produced performance measures and targets for rolling stock (revenue vehicles), equipment (service
vehicles, facilities, and infrastructure (track) and has submitted them to FTA in the TAM Plan as of October, 2018.

3.3.1 Performance for Rolling Stock
Per FTA guidance, MBTA calculated the FY 2018 baseline measure for each mode and asset type by dividing the
number of vehicles beyond their useful life benchmark by the total vehicles within each category. The FY 2019
performance targets use this baseline as a starting point, accounting for any decommissioning of existing vehicles or
commissioning of new vehicles, and reflect the ongoing aging of the revenue vehicle fleet offset by anticipated capital
investment in FY 2019.
The MBTA has several major revenue vehicle capital programs underway in FY 2019, including the complete
replacement and modernization of the Red and Orange heavy rail fleets, significant replacement of the bus fleet, new
Green Line light rail vehicles to support the extension of that line to Somerville and Medford, and a robust fleet program
for The RIDE paratransit vehicles. Also during FY 2019, the MBTA Commuter Rail will reintroduce locomotives and
coaches that were taken out of service for major rehabilitation. Overall, the MBTA anticipates the summary measure
of rolling stock state of good repair will improve seven percentage points from 30% at or beyond useful life benchmark
in FY 2018 to 23% at or beyond useful life benchmark in FY 2019. Performance will continue to improve as new
Orange Line cars, Red Line cars, buses, and paratransit vehicles are commissioned in FY 2020 and beyond. Rolling
stock performance and targets are summarized in Figure 3.3.
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3.3.2 Performance for Equipment
Per FTA guidance, MBTA calculated the FY 2018 baseline measure for each mode and asset type by dividing the
number of vehicles beyond their useful life benchmark by the total vehicles within each category. The FY 2019 targets
use this baseline as a starting point, accounting for any decommissioning of existing vehicles or commissioning of new
vehicles, and reflect the ongoing aging of the non-revenue vehicle fleet partially offset by the impact of anticipated
capital investment in FY 2019. The MBTA chose to use agency-specific useful life benchmarks for non-revenue
vehicles rather than the default values set by the FTA. The agency-specific ULB for each asset type varies depending
on the function and purpose of the vehicle. Some equipment is stored indoors and used sporadically, and therefore
can perform adequately even if well beyond its ULB.
The MBTA will initiate a new non-revenue vehicle procurement in FY 2019. However, a greater number of vehicles
will exceed their useful life benchmark in FY 2019, which results in an overall increase in the percentage of non-revenue
vehicles exceeding ULB. Overall, the MBTA anticipates the summary measure of equipment state of good repair will
degrade two percentage points from 20% at or beyond useful life benchmark in FY 2018 to 22% at or beyond useful
life benchmark in FY 2019.
The Non-Revenue Vehicle capital program is focused on replacing highest impact vehicles, including those used for
winter response and track maintenance, which may not always be the oldest vehicles in the fleet. This means that our
measures may degrade, even though capital investment is underway. Equipment performance and targets are
summarized in Figure 3.4.
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3.3.3 Performance for Facilities
Consistent with FTA guidance, the MBTA is undertaking physical condition assessments of all facilities and will only
report condition ratings for approximately 41 percent of these facilities in the NTD submission. In order to develop
performance targets, the MBTA segmented facilities between those that have a baseline condition assessment to
report in the FY 2019 NTD submission and those for which condition assessments are still underway. Due to the
ongoing nature of these assessments, performance measures and targets, and in line with the guidance provided by
the NTD, the MBTA is only setting targets for the facilities that have undergone an on-site assessment.
Per FTA guidance, MBTA calculated the FY 2018 baseline measure for each category by dividing the number of
facilities with a TERM score below a three by the total number of facilities in that category that had a completed baseline
condition assessment in FY 2018. The FY 2019 targets use this baseline as a start point and reflect anticipated capital
investment in FY 2019 only for facilities with a baseline condition assessment. Targets for the remainder of the system
will be set once all facility condition assessments are completed.
The MBTA has several major capital projects underway at passenger, parking, maintenance, and administrative
facilities. The targets reflect improved performance due to investments in parking garages and maintenance facilities
during FY 2019, particularly through a roof repairs program. Facilities performance and targets are summarized in
Figure 3.5.
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3.3.4 Performance for Infrastructure
Per FTA guidance, MBTA calculated the FY 2018 baseline measure for each category by dividing the annual average
track miles with performance restrictions by the total directional route miles for each category. The FY 2019
performance targets use this baseline as a starting point, and reflect a modest improvement to performance due to
anticipated capital investment in FY 2019.
The MBTA has several track renewal and rehabilitation programs underway, including full depth reconstruction of a
segment of the Green Line - D Branch and track infrastructure improvements to the Orange, Green, and Red Lines.
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The Commuter Rail has a continuous track program to maintain temporary speed restrictions below one percent.
However, it is important to acknowledge that several uncontrollable factors may cause unanticipated performance
restrictions, including winter storms and other extreme weather. Infrastructure performance and targets are
summarized in Figure 3.6.
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3.4

MBTA Progress in 2018 and Next Steps

3.4.1 Transit Asset Management Plan and Performance Targets
Pursuant to the Final Rule, in 2017 the MBTA established performance baselines and reported performance targets
for rolling stock, equipment, facilities, and fixed guideway assets (e.g., track, signals, power, tunnels, bridges, and rightof-way). In doing so, the Authority drew on its experience that age-based methodology is not a suitable proxy for
condition across all asset types and was not reflective of the level of investment, environmental factors, usage and
current maintenance practices employed.
The agency will draw on newly collected and validated asset inventory and condition data (utilizing the FTA Guidebooks
as a minimum standard for establishing condition) to establish new performance measures and targets in 2019. The
MBTA will also establish more refined Asset Management Condition Assessment standards for each asset type to
ensure consistent condition assessments.
The MBTA is developing the TAMP as required by the FTA Final Rule (due October 1, 2018). This project is a critical
priority for the MBTA in 2018 and 2019 and will help to drive decisions regarding asset management policies,
approaches, and tools across the organization.
The 11 sections of the MBTA TAMP are as follows:
�� ���������������Background, plan objectives, and Federal requirements.
�� ��������������������������Guiding principles for the MBTA’s asset management capability.
�� �����������������������������������������Links between customer service and technical performance.
�� ������������������Current infrastructure asset portfolio, with its condition.
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�� ����������������� Risk definitions, management options, and monitoring approach.
�� ��������������������������������� Approaches including maintenance, overhaul, and replacement.
�� �������������������������������
�� �����������������������������Organizational structure, business processes, and technology.
�� ��������������������� Individual actions and program for continuous improvement.
��� ������������������� Internal (MBTA departments) and external entities (e.g. Amtrak, MassDOT, and others).
��� �������������Further information on each asset class, lifecycle strategies, and unconstrained work plans to
achieve a state of good repair.
In parallel with the TAMP, the MBTA is also developing a TAM Improvement Program, consisting of recommended
improvements to the agencies TAM business practices in alignment with global best practices and international
standards.

3.4.2 Asset Management Governance
The MBTA has established an Asset Management Governance Board consisting of senior MBTA leadership to
complement PAMAC to define, enforce, and resource the TAM program throughout the agency. This council consists
of representatives from across the MBTA, including the General Manager, the Deputy General Manager, and all key
leadership direct reports.
Guiding the MBTA’s asset management program, plans, and strategies are seven core principles aligned to each of
the organization’s strategic objectives and priorities:
x

��������������������������������We will work to bring all of the MBTA’s assets, including fleets and facilities,
to a state-of-good-repair within 15 years.

x

���������������We will ensure that all decisions are data-driven, transparent, and consistent, enabling us to
clearly demonstrate the prioritized investments across asset classes.

x

�����������������������������������We will work to meet or exceed service delivery goals by ensuring necessary
work to maintain service is undertaken for all MBTA assets and opportunities for improving service delivery are
considered.

x

�������������������� We will effectively identify, prioritize, and manage asset and asset-related risks, including
safety, reliability, financial, performance, and climate-related risk.

x

����������������������� We will continue and sustain the MBTA’s fiscal discipline by optimizing available
resources through lifecycle management, reliability-centered maintenance, business process improvements, and
the adoption of other best practices.
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x

����������������������� We will work to build the confidence and trust of all internal and external stakeholders
demonstrating good practice in all we do.

x

��������������������� As one of the largest agencies in the US, we will work to both achieve compliance with
Federal and State requirements and serve as a leader among peer agencies.

3.4.3 Asset Management Data Systems
In addition to the NTD submission, the MBTA maintains four internal asset management databases: the State of Good
Repair (SGR) Database, which computes the MBTA’s backlog, and the Enterprise Asset Management System (EAMS)
for infrastructure (currently being implemented), the Transit Vehicles Asset Management System, and the Commuter
Rail Asset Management System, which tracks inventory and condition for major physical assets. The MBTA completed
Phase 1 of the EAMS rollout in March 2018 and expects to complete Phase 2 by the end of December, 2019. The
long-term vision is to combine all databases to develop a single Enterprise Asset Management System, as illustrated
in Figure 3.7.
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�� � �������������������������

The MassDOT Rail and Transit Division oversees and funds the rail and transit networks outside of the MBTA’s service
area. It both owns and oversees railroad used for passenger and freight service. It also collaborates with 15 regional
transit authorities (RTAs) that use buses, vans and paratransit vehicles to provide 29 million annual passenger trips on
282 routes in 231 communities. A map of the RTA’s service area is provided in Figure 4.1.
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The Rail and Transit Division also administers Federal Transit Administration (FTA) Section 5310 Enhanced Mobility
of Seniors and Individuals with Disabilities funds and state Mobility Assistance Program (MAP) funds through the
annual Community Transit Grant Program (CTGP). Recipients of this funding include the RTAs, private non-profit
organizations, municipal governments, and private taxi services (including Uber and Lyft).
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4.1

Rail and Transit Division Assets

4.1.1 Rail Assets
The Rail and Transit Division assets include 285 route-miles of active rail across 10 lines. Assets on these lines include
track and right-of-way, switches, bridges, culverts, grade crossings, signals and yards, facilities and stations. In
addition, the Rail and Transit Division owns a small fleet of surplus MBTA locomotives and carriages that are used for
passenger rail pilots, and as substitute vehicles for the MBTA.
The Rail and Transit Division maintains an Excel-based inventory of its rail lines including track, switches, bridges,
culverts, grade crossings, facilities, and various types of rolling stock including ballast cars and rail maintenance
vehicles. A count of each of the major asset classes is provided in Figure 4.2.�
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Overall, 58% of the active railroad system in Massachusetts is publicly-owned (25% MassDOT, 32% MBTA, 1%
MWRA/Amtrak/Federal). The owners of rail in Massachusetts is shown in Figure 4.3.
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4.1.2 Transit Assets
Transit assets overseen by MassDOT include:
x

�����������������������������������The Community Transit Grant Program (CTGP) utilizes Section 5310 and
Mobility Assistance Program (MAP) funds to purchase accessible vehicles to meet the statewide needs of
seniors and persons with disabilities (operated by the RTAs, Council on Aging and eligible non-profit
organizations). In general, these vehicles are vans or cutaway (short) buses.

x

������������������MassDOT owns a fleet of intercity buses that are operated by private companies to improve
regional and intercity transportation throughout the Commonwealth.

x

�������������The 15 RTAs own revenue vehicles (for fixed-route and demand response service), non-revenue
vehicles and facilities.

As recipients of Federal funding, MassDOT and the RTAs must complete a Transit Asset Management (TAM) plan
including an inventory of capital assets by October 2018. Asset inventories must include rolling stock, facilities and
equipment (non-revenue support-service vehicles, maintenance vehicles and equipment over $50,000 in acquisition
value). Condition assessments must be included for any asset for which an agency has direct capital responsibility.
MassDOT uses the GrantsPlus grant tracking software to keep this inventory for mobility assistance vehicles and
intercity buses.
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Several RTAs have adopted TransAM, an open-source asset management platform for managing transportation
assets. The system contains an inventory of revenue and support vehicles, facilities and equipment, including age and
condition, and can forecast SGR and compute backlog. Other RTAs have adopted and implemented other tools and
strategies to meet Federal requirements.

4.2

Investment in the Rail and Transit Division

4.2.1 Investment in Rail
MassDOT’s investment in rail in 2018 has produced notable results. Some examples of particularly visible investments
include:
x

�������������������������������������������� Since purchasing the Framingham/Middleborough Line in
2015, MassDOT has embarked on an aggressive improvement program, including track replacement, culvert
replacement, bridge improvement, and grade crossing improvement and replacement. Taken together, this
program has raised the line to Class III and to a load rating of 286,000 lb per car (“286K”), the national standard
for freight rail. In addition, a section of the line has been prepared for use by a pilot MBTA service to Foxborough
and nine miles have been de-stressed with joint elimination work.

x

��������������������������������������� MassDOT has recently awarded its sixth round of IRAP funding. IRAP
is a public-private partnership that combines funding to help eligible applicants invest in industry-based freight
rail infrastructure improvement projects. The goals of the program are to stimulate economic development, grow
Massachusetts corporations, keep manufacturing jobs and create new jobs through increased efficiency,
production capacity, and improved distribution logistics. IRAP VI will invest $1.8 million in public funds – matched
to $2.4 million in private funds – in five projects:

x

−

Western Recycling Rail Spur Project | ��������� | $500,000.

−

Middlesex Corporation Concrete Plant Siding Restoration | ��������� | $500,000.

−

Patriot Beverage/Injection Molding Enterprise Siding Extension Project | ��������� | $500,000.

−

Rousselot Gelatin Rail Extension Project | ������� | $221,640.

−

Grafton and Upton Railroad Bulk Liquid Transloading Railyard Expansion Project | ����� | $133,045.

���������������������������������������������MassDOT recently completed the following capital
improvements throughout the eastern part of the Commonwealth:�
−

Installed 73,459 new ties and 1,684 switch timbers.

−

50,170 tons of ballast and 212,243 track-feet of tamping/surfacing.

−

Crossing reconstruction was completed at 12 locations.

−

3,400 TF of track reconstruction completed .
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x

−

Bridge repairs were completed on the Framingham Secondary and the Middleboro Subdivision.

−

Four culvert replacement were completed along the Watuppa Branch.

���������������������������������������������MassDOT recently completed the following capital
improvements throughout the western part of the Commonwealth:�
−

Knowledge Corridor | Installed 5,000 ties, installed 1 mile of CWR, installed 3 turnouts, surfaced 5 miles of
track, inspected 10 bridges and completed 30 miles of brush cutting.

−

Berkshire Line | Installed 1,000 ties, installed timber bridge caps at 2 bridges, inspected 130 culverts, 53
public and private grade crossings, completed 37 miles of brush cutting and rehabilitated 1 grade crossing.

−

Adams Branch | Installed 1 mile of track and completed 8 miles of brush cutting.

Annual average investment in each Rail capital program 2019-2023 CIP is shown in Figure 4.4. Note that capital
programs do not perfectly align with asset classes.
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4.2.2 Investment in Transit
MassDOT’s investment in transit in 2018 has produced notable results. Some examples of these investments include:
x

������������������������������ MassDOT contributed $14.5 Million to replace 179 RTA vehicles (136 buses
and 43 minibuses).

x

�������������������������������� MassDOT awarded 153 replacement vehicles to RTAs, private non-profit
organizations and municipal governments.

Annual average investment in each Transit capital program 2019-2023 CIP is shown in Figure 4.5. Note that capital
programs do not perfectly align with asset classes.

�����������
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Asset Performance and Forecasts in the Rail and Transit Division

4.3.1 Performance and Forecasts for Rail
MassDOT has reviewed and refined existing rail inventory and condition data to perform an initial assessment of its
current portfolio. The condition evaluation considered a variety of factors as available including: age, maintenance
history, visual assessment, and remaining life. Based on preliminary analysis, MassDOT has profiled the average age
and condition of its assets and will be developing estimated funding forecasts, as summarized in Figure 4.6.
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Through future asset management planning efforts, MassDOT will be developing more formal condition assessment
criteria to provide more refined analysis and decision-making criteria and guide ongoing evaluation and prioritization of
renewal needs.
At the segment and line level, passenger corridors are rated for speed, while freight corridors are rated for weight. Both
are rated for height clearance. Given that limited passenger service occurs on MassDOT-owned lines, the Department’s
principal rating concern is weight. MassDOT has a goal of raising all its freight rail lines to a rating of 286,000 lb cars,
(“286k”) the national standard. While major cross-Commonwealth corridors typically meet or exceed this threshold,
secondary lines, branches, spurs, and other lines with economic potential are currently rated at 263,000 lb cars.
Industrial customers on these lines must therefore use cars that are only partially filled, necessitating more cars and
higher costs relative to highway trucking.
A map of the weight ratings on freight lines in Massachusetts is provided in Figure 4.7.
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4.3.2 Performance and Forecasts for Transit
MassDOT and the RTAs are required to develop Transit Asset Management (TAM) plans and submit their performance
measures and target to the National Transit Database (NTD) by October 2018. The specific TAM Plan elements that
are required depend on the category of provider (Tier I or II).
In 2012, MAP-21 mandated FTA to develop a rule establishing a strategic and systematic process of operating,
maintaining, and improving public capital assets effectively through their entire life cycle. The TAM Final Rule
established age-based measures for rolling stock and equipment, condition-based measures for facilities and
performance-based measures for fixed guideway assets as a minimum standard for transit operators.

Performance of MassDOT Transit Assets
MassDOT holds the title for mobility assistance vehicles and intercity buses, though they are all operated by others.
MassDOT has defined a ULB of 5 years/100,000 miles (whichever comes first) for vans and 7 years/150,000 miles for
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cutaways (whichever comes first). By rule, MassDOT does not hold title for vehicles older than these benchmarks –
the title is released to the operator. To reflect this practice, MassDOT has set a performance metric of ��������������
�������������������������������������

4.4

Rail and Transit Division Progress in 2018 and Next Steps

4.4.1 Continued Development of Rail Asset Management
In 2017 and 2018, MassDOT has developed a full inventory and condition database for its rail assets. In 2019,
MassDOT will further develop its rail asset management practice by evaluating performance measurement approaches
and forecasting opportunities. In addition, MassDOT is working to hire project managers who will identify improvements
that are necessary on lines, advocate for resources, and manage improvement projects through completion.

4.4.2 Completion of Transit Asset Management Plans and Targets
MassDOT and the RTAs will complete TAM Plans by October, 2018. Information in these plans will be reviewed and
presented to the Council, along with performance targets, in the 2019 PAMAC Annual Report.
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�� � ��������������������

The MassDOT Aeronautics Division is a steward for 36 public use airports across the Commonwealth. The
Massachusetts Port Authority (Massport) owns and operates Boston Logan International Airport, Hanscom Field, and
Worcester Regional Airport independently of MassDOT. In addition to the public use facilities, the Aeronautics Division
oversees a variety of private landing strips, seaplane bases, and heliports.
While the Aeronautics Division performs top-down planning and makes recommendations to individual airports, it does
not own facilities; 22 of the public-use airports under its purview are managed by cities and towns, while 14 have private
owners. MassDOT provides grants of mostly Federal aid to airports through the CIP process. Publicly owned airports
can also apply directly to the FAA Airport Improvement Program (AIP) for projects identified and justified in master
plans, environmental analyses, airport inspections and financial evaluations.

5.1

Aeronautics Division Assets

The Aeronautics Division does not directly own assets but funds improvements to airports in response to performance
metrics.
x

�������������������The Federal Aviation Administration (FAA) will fund pavement projects on runways, taxiways,
and aprons based on their existing condition and useful service life. Airports overseen by MassDOT own over 40
million square feet of pavement.

x

������������������������������Airports receive funding to clear hazards to flight (trees and brush) from areas
in and adjacent to runway approaches.

x

��������������������MassDOT encourages that airports install fencing and gates around areas where aircraft
operate and at other sensitive areas (e.g., fuel farms) located on airport property.

x

��������� ��������� �� Security at airports is essential to ensure the safety of the traveling public. MassDOT
suggests that airports with commercial passenger service install video surveillance cameras at access points
among other upgrades as funding permits.

x

�����������������������������������������MassDOT funds the rehabilitation of general aviation administration
buildings, which often serve both customer service and operational functions.
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5.2

Investment in the Aeronautics Division

Massachusetts relies heavily on matching grants from the FAA’s AIP, as do all states. Recognizing that not all airport
sponsors are eligible for Federal funding, MassDOT initiated the Airport Safety and Maintenance Program (ASMP),
which can provide state-funded grants-in-aid to close the funding gap for these sponsors.
The ASMP serves to leverage funds for safety, maintenance, and security projects that have been selected for the CIP.
ASMP typically supports a state share of 80% and a local airport share of 20% with no Federal participation. These
projects are often routine maintenance that address deficiencies noted in MassDOT airport inspections (such as
pavement condition, security issues and vegetation overgrowth). Airport planning, new construction and equipment
grants are also eligible.
Planned annual average investment in each asset class from 2019-2023 is shown in Figure 5.1.
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5.3

�������������������������������������������������������������������

Asset Performance and Forecasts in the Aeronautics Division

Pavement represents one of the largest capital investments in the Massachusetts statewide airport system, and the
condition of these pavements is important both from cost-effectiveness and safety standpoints. Timely airport pavement
maintenance and rehabilitation are crucial because repairs are much more costly once the condition deteriorates below
a certain level. Additionally, airport pavement weaknesses, such as cracks and loose debris, pose a significant safety
risk to aircraft.
The FAA requires that pavements be inspected every three to five years. A new statewide pavement assessment was
completed by an outside contractor in June, 2017, with the next scheduled for 2020 and every three years thereafter.
In 2018 and in other intervening years, MassDOT Aeronautics staff complete annual in-house assessments.
A web portal for airport pavement condition data provides both summaries of statewide pavement condition by airport
type and pavement use. It also provides an interactive pavement viewer for all MassDOT-sponsored airports which
color-codes a map of all pavement at each facility and representative photographs, as shown in Figure 5.2.
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MassDOT uses a Pavement Condition Index (PCI). PCI was developed and proposed by the FAA and ranges from
zero to 100 – “good” PCI is defined as 75 and above for runways. Statewide, MassDOT measures the percent of
system airports with overall good PCI across all their runways. In the Summer 2018 pavement condition assessment,
the average PCI for runways at non-Massport facilities was 68. PCI by pavement location is shown in Figure 5.3.
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MassDOT has collaboratively set the following performance targets for airport PCI:
x

70 in 2020.

x

72 in 2022.

x

75 in the long-term.

5.4

Aeronautics Division Next Steps

The Aeronautics Division is planning an update to the Massachusetts Statewide Airport System Plan in FY2019. This
update will:
x

Extensively assess the current statewide airport system.

x

Assess current and future deficiencies in the system.

x

Establish a long-term vision for the system and guidelines to continue its successful development.

x

Plan for meeting the current and future needs of the system while evaluating the impact of new technologies
related to aviation.

The development of goals and measurements is a critical step in the system planning process. The SASP will capture
a level of data that enables MassDOT to make informed decisions. Once a vision has been established, the SASP will
identify specific and individual system goals that will direct and track progress toward that vision and will ultimately
produce a benchmarking system for potential projects.
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�� � ��������������������������

Massachusetts is comprised of 351 cities and towns (collectively “municipalities”). The Commonwealth provides aid to
municipalities to support the upkeep of their pavement and bridge assets, primarily through the “Chapter 90”
reimbursement program and the Municipal Small Bridge Program. Municipalities may support preservation on
pavement and bridges with their own funds in addition to State Aid. Municipalities are also allocated Federal aid through
metropolitan planning organizations (MPOs) that cover urban regions, as well as through rural planning regions. A map
of these regions is shown in Figure 6.1.
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6.1
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Municipal and Regional Assets

Municipalities own many of the same assets and asset classes as MassDOT; in addition to bridges and pavement,
they may be responsible for signs and signposts, streetlights, sidewalks, ramps for the disabled, traffic signals, retaining
walls, and maintenance vehicles and equipment.
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6.1.1 Municipal Pavement
Of the 72,700 lane-miles of pavement in Massachusetts, 56,000 are owned by municipalities. 2,400 of these are on
the NHS, approximately 25% of the overall system in the Commonwealth. 28% of the total is in communities in the top
ten statewide by lane-mileage. The distribution of municipal NHS pavement is shown in Figure 6.2.
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MassDOT collects a biannual condition survey of the entire NHS regardless of owner, and condition data for the
municipal NHS are stored with MassDOT’s own dataset. In addition, communities collect their own condition data for
both NHS and the much larger non-NHS subsets of their road networks in their own pavement management systems
(PMS). Of the 351 cities and towns in Massachusetts, 142 responded to the MMA IN 2017 that they currently operate
a PMS. An additional 82 responded to the MMA that they do not, and 127 did not respond to the survey.

6.1.2 Municipal Bridges
In addition to the distinction between bridges located on and off the NHS, municipal bridges are divided by size. As for
structures owned by MassDOT, FHWA distinguishes bridges with a span length in excess of 20 feet as National Bridge
Inventory (NBI) bridges. MassDOT refers to those between 10 and 20 feet as “BRI” or “small” bridges, and those
between 4 and 10 feet as culverts.

���

CIM Construction Journal

59

Report of the Performance and Asset Management Advisory Council:
Progress by MassDOT Highway Division on Integrated Asset Management

In contrast to pavement, the strong majority of NBI deck area in the Commonwealth is owned by MassDOT – 4 million
of 37 million square feet are owned by municipalities. In another contrast to pavement, municipal bridge area is
concentrated away from Boston (96% of BRIs are located outside of District 6), as shown in Figure 6.3. It should be
noted that many bridges cross waterways that define the borders of communities, so square footage for each
community is approximate.
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MassDOT’s goal is to inspect small bridges with the same biannual frequency as is required for NBIs (which have a
20-foot span length or greater), and the initial round of statewide inspections is underway. There are currently 1,464
known small bridge locations in the state (this number is updated periodically due to field confirmation), with
approximately 1,000 owned by municipalities, and the remainder owned by MassDOT.
The overall inventory is 99% complete (up from 64% last year). Based on current data, approximately 15% of
municipally-owned small bridges are rated poor. The progress of BRI inspections is shown in Figure 6.4.
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Figure 6.5 shows the impact that recent investment by MassDOT has had on a municipally-owned BRI. In 2017,
MassDOT replaced the Hadsell Street bridge over the Umpachene River in New Marlborough. The picture on the left
shows the closed bridge before construction; the picture on the left shows a new, modern bridge after replacement.
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Note

Photo credit (left): Berkshire Eagle

6.2

Investments in Municipalities and Regions

Annual investment in municipal pavement can be compared with the MassDOT-owned Non-Interstate system. In the
most recent Highway predictive model (2015), where the state system was at 64% good and excellent (compared with
the current estimate for Municipal Roads of 70%), the projection to maintain condition was an annual investment of
$200 million. The municipal lane mile inventory is eight times the size of the state system, and is currently funded
through Chapter 90 at $200 million. At face value, this would suggest that municipally owned roads are underfunded,
though there are many qualifiers for this comparison, including contrasting levels of traffic between the two systems.
The Massachusetts Municipal Association (MMA) stated in 2014 (https://www.mma.org/boost-needed-ch-90-localroad-funding) that cities and towns across the Commonwealth need to spend at least $639 million annually to maintain
and bring 30,000 miles of local roads into a state of good repair (SGR). Estimated annual budget to attain SGR was
self-reported by municipalities in 2017 as between $10,000 and $60,000 per centerline mile.

6.2.1 Chapter 90
MassDOT provides municipal aid for roadway projects through the Chapter 90 Program. Chapter 90 projects are 100%
reimbursable, meaning that municipalities are not required to contribute to them, though municipalities may contribute
significantly to the general upkeep of their roadway network. Permissible uses of Chapter 90 funds include resurfacing
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and related work (e.g., bridges, right-of-way acquisition, shoulders, side road approaches, landscaping, drainage,
sidewalk, traffic control and service facilities, and lighting).
Municipalities are allocated Chapter 90 funds based a composite of three factors:
x

Road miles – 58.33%.

x

Population – 20.83%.

x

Employment – 20.83%.

After the total apportionment for a city or town is calculated, municipalities apply for reimbursement against it on a
project-by-project basis.

6.2.2 Municipal Small Bridge Program
As small bridges are not recognized by the Federal Government, they are not eligible for Federal Funding. To close
this gap, the Legislature has established the Municipal Small Bridge Program at $50 million over five years. The
municipality is responsible for procuring a pre-approved designer, securing right-of-way, securing permits, procuring a
pre-approved contractor, and administrating the construction contract. MassDOT’s only responsibility is to select the
projects and reimburse the funds spent up to a $500,000 maximum per sponsor.

���
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Math Squares
The rows and columns in these squares are math equations using natural order precedence. Try
to reconstruct the contents of the grid so that the results are correct. Each number is used only
once in the grid, from one up to the total number of squares

The rows and columns in these squares are math equations using natural order precedence.
Compute the result of each equation in both directions.

Solutions on Page 70
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INDUSTRIAL
STRENGTH.

We offer the Doosan® equipment
operators demand and the service you
count on to bring strength to every job.
Our knowledgeable staff can assist you
with rental, sales, service and parts.
Call or stop by today to experience the
industrial strength of Doosan.

service you.
Large enough to
know you.
Small enough to

Authorized Doosan Dealers

Equipment East, LLC
61 Silva Lane, Dracut, MA 01826
978-454-3320

1474 Route 3A, Bow, NH 03304
603-410-5540

www.equipmenteast.com
Doosan® and the Doosan logo are registered trademarks of Doosan Corp. in the United States and
various other countries around the world. 18-D011
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GRADE CONTROL
COMPACTION CONTROL
DRILLING/PILING/SHEETING POSITIONING
SURVEY/LAYOUT TOOLS
PRODUCT TRAINING
DRONE SERVICES
SITE POSITIONING
PAVING CONTROL
SOFTWARE SOLUTIONS
COMPONENT REPAIR
TECHNOLOGY RENTAL
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Offering you a complete range of
services to help you save time, money
and resources.
Visit www.sitechnortheast.com
to find your representative or call
855-748-3244.
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The Bid Unit of the Massachusetts Office of the Attorney General
Underscores the Importance of Prequalification Requirements
In 1984, the Massachusetts Supreme Judicial Court made clear that “[b]idder prequalification is
no mere formality; it is a cornerstone of the competitive bidding statute.”

A recent decision of the

Bid Unit of the Massachusetts Office of the Attorney General (“Bid Unit”) highlights the importance
of compliance with applicable prequalification requirements on public projects in Massachusetts.
The protest arose out of a Chapter 149A Construction Manager at-Risk project to renovate roughly 300 units
of housing at an apartment building. Under Chapter 149A, prequalified trade contractors must include affidavits
with their bids certifying that they prequalified their listed sub-trade contractors “using criteria similar to the
criteria for the prequalification of trade contractors.” A major issue in the protest was whether a trade contractor
could rely “exclusively on its prior experience with its subcontractors to ‘prequalify’ them.” The Bid Unit
concluded this was “not sufficient to meet the statutory obligation and provides no assurance to the awarding
authority that subcontractors to the trade contractor will have the necessary qualifications to complete the job.”
As a result, the Bid Unit declared that to meet the statutory prequalification requirement, 149A trade contractors
“must take affirmative steps to investigate whether the subcontractor is currently qualified . . .” and advised that their
investigations should – at a minimum – address “management experience, references, and capacity to complete.”
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While the decision was limited to the specific prequalification requirements of Construction Manager atRisk projects under Chapter 149A, the decision effectively reaffirmed the importance of bidder prequalification
requirements on public projects. The case serves as an important reminder that contractors should be sure to
comply with applicable prequalification requirements. In this case, the failure to comply was fatal to the bid.
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Math Square Solutions
Puzzle #1

Puzzle #2
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YOUR TRUSTED CONSTRUCTION INSURANCE
AND SURETY ADVISORS
Backhoes and bulldozers. Patch trucks
and pavers. We get it. Risk is inherent in
your business. Whether you’re building
commercial offices, constructing a bridge
over water, or transporting aggregate
from the plant to the field, unexpected
hazards lurk.
That’s why you call upon the expertise of
the insurance and surety advisors at the
Hilb Group.
Our full service industry advisors don’t
just understand the construction insurance and surety business: we understand
your business. This unique knowledge
base allows the Hilb Group to create
innovative risk management and bonding
solutions, and in doing so, allows you to

Bob Nagel
Property &
Casualty

Chris Iannotti
Artisan Contractors

Chad Bjorklund
Professional
Liability

avoid financial pitfalls by keeping your
projects on track and on budget.

Brian Rossi
Surety

Call Today: 1.800.678.1700 l hilbgroupne.com
rnagel@hilbgroup.com, x2111 l brossi@hilbgroup.com, x2187
ciannotti@hilbgroup.com, x2108 l cbjorklund@hilbgroup.com, x2115

20 Cabot Boulevard, Suite 300, Mansfield, MA 02048
931 Jefferson Boulevard, Suite 3001, Warwick, RI 02886
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CIM MEMBER COMPANY: Northern Construction Service, LLC
Organization: Constanza Medical Mission
Established: 2005
Founder: The late Joseph Vitello of South Weymouth, MA
ABOUT/SUMMARY: The Constanza
Medical Mission provides healthcare and
access to clean drinking water to the
impoverished people of Constanza, Dominican
Republic. Biannual medical missions are held in
May and November each year. Medical and non
-medical volunteers, primarily from
Massachusetts, conduct clinics in multiple
communities during the one-week missions
providing much needed medical and dental care,
wellness checks, eye exams and prescriptions
and over-the-counter medications needed by
the people.

Year-round financial support for a Clinic in
Tireo-Constanza provides access and
ongoing care from a physician. Financial
support to the local Convent also provides
for people to receive food, clothing and
other supplies. One of the most
preventable illnesses is eliminating the
need to drink contaminated water.
Water filter projects provide a homebased filter that eliminates over 99% of
contaminants. Improved water not only
improves health, but also the development
of children in the area.

Ongoing fundraising campaigns and outreach
have allowed the Constanza Medical Mission
to have an impact on improving the lives and
health of the gracious people of Constanza.
Since 2005 over twenty mission trips to
Constanza with more than 350 volunteers
have treated nearly 10,000 patients. In
that time well over $100,000 worth of
medicine have been distributed, over
$150,000 worth of medical equipment and
supplies to local clinics and hospitals has been
donated, and over $50,000 worth of nonmedical supplies have been provided, including
a van that transports high-risk patients to
hospitals in the country's major cities.

MISSION: We support the impoverished of
Constanza, Dominican Republic through our
Catholic-based collaborative efforts to
improve health and access to clean water.
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CURRENT/PAST INVOLVEMENT:
Northern Construction and founders John
Rahkonen and John DiVito have been avid
financial supporters of the Mission since
its inception. John DiVito has also served
as a Constanza Medical Mission (CMM)
Board Member, collects medical equipment
and supplies, and has participated in many
Mission trips to Constanza.

Naika Before & After Cleft Palate Surgery
DONATION INFO: Donations
can be made via credit card or
Paypal on the CMM website at
http://www.constanzamission.org/
donate.html, or checks can be
mailed to:
Constanza Medical Mission,
117 Forest Street,
Whitman, MA 02382

Dental Care

Nurses treating a patient

Optometrist

Learning How to Make a Water Filter
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